Hemoglobin denaturation and iron release in acidified red blood cell lysate--a possible source of iron for intraerythrocytic malaria parasites.
Intraerythrocytic malaria parasites ingest the cytosol of their host cell and digest it inside their acid food vacuoles. Acidified (pH 4-5.5, 37 degrees C) human red blood cell lysates were used to simulate this process, measuring the denaturation of hemoglobin (Hb) and the release of iron, in the absence or presence of exogenous protease. Spontaneous Hb denaturation and appearance of non-heme iron were observed upon lysate acidification, its rate decreasing with increasing pH, and increasing in presence of protease. Although the pH- and proteolysis-dependent release of iron paralleled Hb denaturation, released iron accounted for only a few percent of degraded Hb. Superoxide dismutase, catalase, and various scavengers of oxidative radicals had no effect on either process, consistent with the involvement of Fe(IV) intermediates in iron release from heme. Histidine and imidazole inhibited iron release, probably by binding directly to heme. Ascorbate enhanced iron release considerably but marginally enhanced the denaturation of Hb, suggesting that redox cycling of lysate free iron accelerated further release from heme. These processes could account for the endogenous supply of iron to the malarial parasite.